A collaborative program is described that couples watershed models providing the physical hydrology from the uplands, routing and reservoir management models accounting for downstream water use, and hydraulic and chemical models identifying reach-specific problems in the riverine environment. Such a linkage yields a powerful water-resource-decision support system.
Introduction
Competition among water resource users in many basins in the western United States has resulted in a need for near real-time assessments of water availability and use. Use of hydrologic and water-management models is needed to provide these assessments. Advancements in computer hardware and modeling software have enabled the development of water-resource models that can substantially benefit water-resource planning and operation. The U.S. Geological Survey (USGS) and the U.S. Bureau of Reclamation (Reclamation) are collaborating on the Watershed and River Systems Management Program, which couples watershed and reach models that describe the physical hydrologic setting with routing and reservoir management models that account for water use for improved water-resources assessment.
Database-Centered Approach
The key to linking these models is a common database which provides a database-centered decision support system (DSS) where output from one model can be written to the database for use as input to another model ( fig. I ). The database also links ancillary tools needed by individual models, such as a geographical information system (CIS), 
Modular Modeling System
The USGS Modular Modeling System (MMS) is an integrated system of computer software developed to provide a framework for the development and application of models to simulate a variety of water, energy, and biogeochemical processes (Leavesley and others, 1996) . MMS is being used for the watershed modeling component of this study.
MMS has three major components: pre-process, model, and post-process ( fig. 3) 
RiverWare
The RiverWare Systems Model is the routing and reservoir management model being used in the San Juan River basin ( fig. 4 ). RiverWare is a generalpurpose, interactive model building tool used to develop water distribution models for short-term (Fulp and others, 1995) . Within RiverWare, the user constructs the basic network of a river system that may include reservoirs, diversions, river reaches, confluences, or other components. Data associated with each component can be entered on-screen through spread sheets or imported from the database. The operations policy and rules associated with reservoirs or other system components within the basin are added to RiverWare through an existing constraint editor.
Current modeling methods within RiverWare include basic reservoir simulation and water distribution through the network using linear programming, goal programming, and rule-based simulation approaches. Water rights allocation is being developed as an additional modeling method. Hourly, daily, weekly, and monthly computational time steps are supported.
Model Linkages
Many water-management issues including fisheries and water fowl habitat, water quality, and channel maintenance for river recreation need reachspecific hydraulic and chemical information that is conditioned on upstream flows. That is, the detailed hydrology of a given reach must include the constraints of the overall physical hydrology and water-management issues within the basin. One way to include these constraints is to use reach-specific models within the modeling sequence. Several reach-specific models are included in MMS and can be linked with watershed-model or RiverWare output. For example, a one-dimensional hydraulic model using daily streamflow from RiverWare, along with detailed local topography and bed-material information, can be used to predict a stage-discharge relation, reachaveraged vertical distributions of velocity, and stress at a cross-section (Nelson and others, 1991) . These relations provide the necessary hydraulic input to compute bed-sediment discharge (Parker and others, 1992) . Identifying sediment discharge and associated hydraulic conditions and predicting changes that occur with alterations in the hydrograph are critical to an understanding of channel and habitat maintenance.
Future Efforts
Linking of models in the San Juan River basin provides a way to examine water-resource issues at reach and cross-section scales using streamflows that reflect basin wide water resources. Continued work in the Watershed and River Systems Management Program will be in the Yakima River basin, Washington. The goal is to provide additional algorithms to the modeling packages in order to address additional water resource issues.
